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CAMERA-CONTROLLED SELF-DELIVERY
CART

BACKGROUND

Consumers want the ability to order 1tems online or with
a mobile device. If a customer wants to pick up their items
instead ol having the 1items shipped or otherwise delivered,
the customer 1n some cases can choose to drive to a physical
location and pick up the items. In order to facilitate a
customer’s item pickup, while minimizing the amount of
time that the customer waits 1n his or her vehicle, merchants
dedicate resources to determine when a customer has arrived
at the physical location and which vehicle the 1tems need to
be delivered to. Generally, this entails having a dedicated
merchant representative outside, watching and waiting for
the customer to arrive and identifying where the customer
parks his or her vehicle before delivering their 1items. How-
ever, this process costs both time and money and 1s prone to
mistakes and long wait times due to human error.

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments in accordance with the present
disclosure will be described with reference to the drawings,
in which:

FIG. 1 depicts an illustrative example of a cart delivery
system 1n accordance with embodiments;

FIG. 2 1s a schematic diagram depicting an illustrative
system or architecture 1n which techniques related to the cart
delivery system of FIG. 1 may be implemented 1n accor-
dance with embodiments;

FIG. 3 1llustrates an example of a cart of the cart delivery
system of FIGS. 1 and 2 1n accordance with embodiments;

FIG. 4 1s a flowchart illustrating a process of controlling
a transport to an 1dentified user’s location such as by use of
the cart delivery system of FIGS. 1-3 1n accordance with
embodiments;

FIG. § illustrates an environment in which various
embodiments can be implemented.

DETAILED DESCRIPTION

In the following description, various embodiments will be
described. For purposes of explanation, specific configura-
tions and details are set forth 1n order to provide a thorough
understanding of the embodiments. However, 1t will also be
apparent to one skilled 1n the art that the embodiments may
be practiced without the specific details. Furthermore, well-
known features may be omitted or simplified 1n order not to
obscure the embodiment being described.

Techniques described herein include methods and appa-
ratuses for using sensors to control a transport in a desig-
nated area, for example, to deliver items from a fulfillment
center to an end-user who has arrived in the designated area.
In some scenarios, one or more cameras and/or other sensors
may be used to monitor the designated area (e.g., a parking
lot) for the arrival of the end-user (e.g., a customer). Once
the end-user has arrived at the designated area, the correct
transport (e.g., a cart) may be identified and controlled to
move to the end-user’s location based on 1nput, about the
end user’s position, from the cameras and/or other sensors.
The transport may be any device, vehicle, or carrier capable
of transporting one or more items. For example, 1n some
embodiments, the transport may be a wheeled cart or a truck.
In some embodiments, the transport may include a commu-
nication device and propulsion system that may be con-
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trolled 1n response to mput from the cameras and/or other
sensors to navigate the transport around the designated area.
The designated area may be, for example, a parking lot. The
one or more sensors may be or include components for
facilitating, for example, cameras, active or passive radio
localization, an automatic license plate reader (ALPR), or
ultra-sonic localization.

By way of illustrative example, a system may use one or
more cameras, dispersed throughout a designated parking
area, to 1dentily a customer entering the designated parking
area to pick up an order that the customer placed, for
example online. The order may contain a plurality of items,
for example, a stufled bear, beets, and a DVD. The system
may then identity the customer’s order and associate the
order with the customer. A cart, in the designated parking
arca and containing the associated order, may then be
identified by the system using the one or more cameras, for
example, based on a unique fiducial or other optically
recognizable markings on the cart. The system may also
determine the location of the designated cart within the
designated parking area. The system may also use the one or
more cameras when determining the final location of the
customer within the designated area. The cart may then be
controlled to move from 1ts determined starting location to
the determined final customer location using the one or more
cameras. In some embodiments, controlling the cart may
include generating a three-dimensional map of the desig-
nated area and controlling the cart relative to that map.

Referring now to the drawings, FIG. 1 illustrates an
example of a cart delivery system 100. The cart delivery
system 100 may include a designated area 110. As non-
limiting examples, the designated area 110 may correspond
to or include a designated parking lot, a parking garage, a
city street, an interior of a store, or a fulfillment center. The
designated area may be arranged, for example, 1n such a way
as to allow a user’s vehicle 160 to arrive and park while
waiting for the user’s order to be delivered. The designated
area 110 may be designated by a physical barrier, an
electronic barrier, or a combination of an electronic and
physical barrier. For example, the designated areca 110 may
be a parking lot surrounded by a geo-fence barrier desig-
nated by global positioning system (GPS) coordinates. The
designated area 110 may also be surrounded by a light gate
or other sensors that send a signal once a user has crossed the
specified boundary.

The cart delivery system 100 may include a location
system capable of locating objects relative to the designated
area 110 and a transportation system capable of moving
objects relative to the designated area 110. For example, the
cart delivery system 100 may have one or more sensors 120
(heremaiter individually or collectively referenced as the
“sensor 120”) and one or more transports 130 (hereinafter
individually or collectively referenced as the “transport
1307). Although FIG. 1 illustrates two sensors 120 and three
transports 130, the cart delivery system 100 may include any
other number of sensors 120 and/or transports 130.

In some embodiments, the sensor 120 may be mounted on
a stationary support such as a post or pole. Alternatively, the
sensor 120 may be mounted on a movable support that 1s
separate from the transport 130. For example, the sensor 120
may be mounted to an unmanned aerial vehicle (UAV) that
can navigate the airspace above and around the designated
area 110. In some embodiments, the sensor 120 may provide
information about location and/or 1dentity of a user vehicle
160. The sensor 120 may provide information that can
identify a user vehicle 160 that has entered the designated
area 110 and allow tracking of the location of that user
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vehicle 160 until 1t has reached a final location within the
designated area 110. The sensor 120, for example, may
correspond to, form part of, or include cameras, a GPS
device, an ALPR system, image processing recognition
system, or a Bluetooth receiver for receipt of user submitted
information. In some embodiments, the sensor 120 addition-
ally or alternatively may provide information about location
and/or 1dentity of the transport 130. The sensor 120 may
provide data to the cart delivery system 100 to aid in
determining when the transport 130 has been introduced into
the designated area 110. The cart delivery system may
additionally or alternatively use data, provided by the sensor
120, to determine obstacles that should be avoided by the
transport 130 when 1t 1s being controlled. The sensor 120, for
example, may correspond to or include a tracking system
that 1s partially or completely separate from or outside of the
transport 130. Additionally or alternatively, the sensor 120
may further correspond to or include components for facili-
tating passive or active radio localization, landmark based
location, dead reckoning, or ultra-sonic localization.

The transport 130 may correspond to or include a cart, a
device, a vehicle, or a carrier capable of transporting one or
more 1tems. In some embodiments, the transport 130 may be
a wheeled cart, an all-terrain vehicle, a truck, or any other
vehicle capable of navigating land. In some embodiments,
the transport 130 may capable of navigating air and/or water
in addition to or instead of land. For example, the transport
130 may correspond to a UAV, other flying apparatus, boat,
or other vehicle. The transport 130 may be suitable for
transporting one or more 1tems across a variety of terrains in
any manner ol environmental conditions. The transport 130
may be controlled 1n response to data from the sensor 120.
For example, the transport 130 many receive navigation data
or commands based on information from the sensor 120 to
control the movement of the transport 130 around the
designated area 110, such as to move the transport 130 to a
user vehicle 160 for transfer of items from the transport 130
to the user vehicle 160.

The cart delivery system 100 may further include a
transport area 140 and a user area 150. The transport area
140 and the user area 150 may be designated by a visible
delineation or an electronic barrier within the designated
areca 110. For example, the transport areca 140 may be
designated by painted lines on the ground, an electronic GPS
barrier, or other geo-fence. The transport area 140 can also
include signs that inform users not to enter the transport area
140. The transport areca 140 may also contain physical or
clectronic barriers that prevent the transport 130 from leav-
ing the transport arca 140. The user area 150 may be, for
example, designated by painted lines to form parking spots
for users. For example, a user may drive their vehicle 160
into the designated area 110 and park in the user area 150
which has been defined by parking lines painted on the
ground. The user areca 150 can be defined to accommodate
any type of user vehicle 160. For example, a user vehicle
160 may be a car, a truck, a drone, or any vehicle suitable
for picking up and transporting items. The user area 150 may
be surrounded by physical or electronic barriers that prevent
the transport 130 from entering the user area 150. Although
the transport areca 140 and the user arca 150 are shown as
distinct from one another 1n FIG. 1, 1n some embodiments
they may overlap, intersect, cross-over one another, or
otherwise share at least a portion of the same space.

In various embodiments, the transports 130 may be intro-
duced into the designated area 110 via a fulfillment center
170. The fulfillment center 170 may be a building, a ware-
house, or any other structure for holding a plurality of items.
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In various examples, the fulfillment center 170 may be used
as a staging area to place various items 1nto the transport 130
betore 1t 1s mtroduced into the designated area 110.

The transport 130 may be introduced to the designated
arca 110 by an individual or individuals 190 (hereinafter
individually or collectively referenced as the “individual

190°) The 1ndividual 190 may take a transport 130 from
inside the fulfillment center 170 and introduce the transport
130 into the designated area 110 where the sensor 120 1s able
to recognize the transport 130. The individual 190 may
introduce the transport 130 into the designated area 110
either by physically moving the transport 130 or communi-
cating with the propulsion system of the transport 130. The
individual 190 may be an employee or representative of the
service provider discussed later herein. By way of an 1llus-
trative example, an employee may push the transport 130
from inside the fulfillment center 170 into the designated
areca 110 where the sensor 120 then i1dentifies the transport
130. In various embodiments, however, the transport 130
may be introduced to the designated area 110 without an
intervening action by the individual 190. Generally, control-
ling the transport 130 1n response to data from the sensor 120
may iree up the individual 190 for other tasks and reduce or
climinate an amount of time that the mndividual 190 might
otherwise spend waiting to ensure the transport 130 1s ready
and available to be pushed to a user vehicle 160 upon arrival
to the designated area 110 for pickup.

The sensor 120 may be separate from the transport 130,
¢.g., mounted to a post or pole located 1n the designated area
110. The sensor 120 may also be mounted to a movable
structure, such that, the sensor 120 can move around the
designated area 110 independent from the transport 130. In
both 1nstances, the sensor 120 1s remote from the transport
130 to facilitate cost savings and ease of use. For example,
the sensor 120 may be a single camera (or a predetermined
limited number of cameras) remote from the transport 130
and mounted to a pole 1n the designated area 110. The
camera being remote may facilitate cost savings, such as 1n
labor equipment and/or upkeep. For example, retrofitting
and/or maintaining the transport 130 with propulsion sys-
tems and communication systems may entail less labor and
tewer parts than 1if the transport 130 was equipped with 1ts
own camera. Further, savings may be appreciated from
avoilding additional chips or computer components to pro-
cess data from such additional cart-mounted cameras. More-
over, use ol a remote camera may allow a less robust (and
thus less expensive) camera to be used in comparison to a
cart-mounted camera that may be selected to withstand
incidental impact from car doors or other objects that may
accidentally be brought into contact with the transport 130.

In various embodiments, the sensor 120 and the transport
130 may be in communication with one or more computer
systems 180. The computer systems 180 are depicted as
being within the designated area 110, however, the computer
systems 180 may additionally or alternatively be located at
one or more locations outside of the designated area or
distributed among locations inside and outside the desig-
nated area. The computing functions of the computer sys-
tems 180 are shown as taking place 1 a distinct physical
component within the designated area, however, the com-
puting functions performed by the computer systems 180
may additionally or alternatively be performed via cloud
computing or alternative components. For example, some or
all elements of the computer system 180 may be incorpo-
rated into the sensor 120 rather than being fully discrete
components separate from the sensor 120.
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FIG. 2 depicts an illustrative system or architecture 200 in
which techniques related to the one or more computer
systems 180 of the cart delivery system 100 of FIG. 1 may
be implemented. In architecture 200, one or more users 202
may utilize user computing devices 204(1)-(IN) (collectively,
user devices 204) to access a browser application 206 (e.g.,
a web browser) or a user interface (UI) accessible through
the browser application 206, via one or more networks 212.
The “browser application” 206 can be any browser control
or native application that can access and display a network
page or other information. In some aspects, the browser
application 206 may be hosted, managed, and/or provided
by a computing resources service or service provider, such
as by utilizing one or more service provider computers 216.
The one or more service provider computers 216 may, 1n
some examples, provide computing resources such as, but
not limited to, client enfities, low latency data storage,
durable data storage, data access, management, virtualiza-
tion, hosted-computing-system-based soitware solutions,
clectronic content performance management, etc. The one or
more service provider computers 216 may also be operable
to provide web or network hosting, computer application
development, and/or implementation platforms, combina-
tions of the foregoing, or the like to the one or more users
202.

In one 1llustrative configuration, the user devices 204 may
include at least one memory 208 and one or more processing
units or processor(s) 210. The processor(s) 210 may be
implemented as appropriate 1n hardware, computer-execut-
able instructions, firmware, or combinations thereof. Com-
puter-executable instruction or firmware implementations of
the processor(s) 210 may include computer-executable or
machine-executable mstructions written in any suitable pro-
gramming language to perform the various functions
described. The user devices 204 may also include geo-
location devices (e.g., GPS device or the like) for providing
and/or recording geographic location information associated
with the user devices 204.

The memory 208 may store program instructions that are
loadable and executable on the processor(s) 210, as well as
data generated during the execution of these programs.
Depending on the configuration and type of user device 204,
the memory 208 may be volatile (such as random access
memory (RAM)) and/or non-volatile (such as read-only
memory (ROM), flash memory, etc.). The user device 204
may also include additional removable storage and/or non-
removable storage including, but not limited to, magnetic
storage, optical disks, and/or tape storage. The disk drives
and their associated computer-readable media may provide
non-volatile storage of computer-readable mstructions, data
structures, program modules, and other data for the com-
puting devices. In some implementations, the memory 208
may include multiple different types of memory, such as
static random access memory (SRAM), dynamic random
access memory (DRAM), or ROM.

Turning to the components of the memory 208 1n more
detail, the memory 208 may include an operating system and
one or more application programs or services for imple-
menting the features disclosed herein via the browser appli-
cation 206 or dedicated applications (e.g., smart phone
applications, tablet applications, etc.). The browser applica-
tion 206 may be configured to receive, store, and/or display
a website, a link to an electronic marketplace, or other
interface for interacting with the one or more service pro-
vider computers 216. Additionally, the memory 208 may
store access credentials and/or other user mformation such
as, but not limited to, user IDs, passwords, and/or other user
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information. In some examples, the user information may
include information for authenticating an account such as,
but not limited to, a device ID, a cookie, an IP address, a
location, or the like. In addition, the user information may
include a user 202 provided response to a security question
or a geographic location obtained by the user device 204.

In some examples, the networks 212 may include any one
or a combination of many different types of networks, such
as cable networks, the Internet, wireless networks, cellular
networks and other private and/or public networks. While
the 1llustrated example represents the users 202 accessing
the browser application 206 over the networks 212, the
described techniques may equally apply 1n instances where
the users 202 interact with the one or more service provider
computers 216 via the one or more user devices 204 over a
landline phone, via a kiosk, or 1n any other manner. It 1s also
noted that the described techmiques may apply in other
client/server arrangements (e.g., set-top boxes, etc.), as well
as 1n non-client/server arrangements (e.g., locally stored
applications, etc.).

As described briefly above, the browser application 206
may allow the users 202 to interact with the one or more
service provider computers 216, such as to access content
like webpages or network pages. The one or more service
provider computers 216, perhaps arranged in a cluster of
servers or as a server farm, may host the browser application
206 and/or cloud-based software services. Other server
architectures may also be used to host the browser applica-
tion 206 and/or cloud-based software services. The browser
application 206 may be capable of handling requests from
many users 202 and serving, in response, various user
interfaces that can be rendered at the user devices 204 such
as, but not limited to, a webpage, a website, network site, or
network page. The browser application 206 can interact with
any type ol website or network site that supports user
interaction, including social networking sites, electronic
retailers, informational sites, blog sites, search engine sites,
news and entertainment sites, and so forth. The described
techniques can similarly be implemented outside of the
browser application 206, such as with other applications
running on the user device 204.

The one or more service provider computers 216 may be
any type ol computing device such as, but not limited to, a
mobile phone, a smart phone, a personal digital assistant
(PDA), a laptop computer, a desktop computer, a server
computer, electronic book (e-book) reader, a thin-client
device, a tablet PC, etc. Additionally, 1t should be noted that
in some embodiments, the one or more service provider
computers 216 may be executed by one or more virtual
machines implemented 1n a hosted computing environment.
The hosted computing environment may include one or
more rapidly provisioned and released computing resources,
which computing resources may include computing, net-
working, and/or storage devices. A hosted computing envi-
ronment may also be referred to as a cloud computing
environment. In some examples, the one or more service
provider computers 216 may be 1n communication with the
user device 204 via the networks 212, or via other network
connections. The one or more service provider computers
216 may include one or more servers, perhaps arranged 1n a
cluster or as mdividual servers not associated with one
another. The one or more service provider computers 216
may be in communication with one or more third party
computers 214, one or more sensors 120, one or more
transports 130, or one or more computer systems 180 via
networks 212. The one or more service provider computers
216 that host the browser application 206 may obtain and
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provide data to third party computers 214, one or more
sensors 120, one or more transports 130, or one or more
computer systems 180 via networks 212 in accordance with
embodiments described herein. Additionally, the one or
more computer systems 180 may also correspond to, at least
partially include, or be at least partially included within the
one or more third party computers 214 and/or the one or
more service provider computers 216.

In one illustrative configuration, the one or more service
provider computers 216 may include at least one memory
218 and one or more processing units or processors(s) 221.
The processor(s) 221 may be implemented as appropriate 1in
hardware, computer-executable instructions, firmware, or
combinations thereof. Computer-executable instruction or
firmware 1mplementations of the processor(s) 221 may
include computer-executable or machine-executable instruc-
tions written 1n any suitable programming language to
perform the various functions described. The memory 218
may store program instructions that are loadable and execut-
able on the processor(s) 221, as well as data generated
during the execution of these programs. Depending on the
configuration and type of the one or more service provider
computers 216, the memory 218 may be volatile (such as
RAM) and/or non-volatile (such as ROM, flash memory,
etc.). The one or more service provider computers 216 or
servers may also include additional storage 222, which may
include removable storage and/or non-removable storage.
The additional storage 222 may include, but 1s not limaited to,
magnetic storage, optical disks and/or tape storage. The disk
drives and their associated computer-readable media may
provide non-volatile storage of computer-readable nstruc-
tions, data structures, program modules, and other data for
the computing devices. In some implementations, the
memory 218 may include multiple different types of
memory, such as SRAM, DRAM, or ROM.

The memory 218, the additional storage 222, both remov-
able and non-removable, are all examples of non-transitory
computer-readable storage media. For example, computer-
readable storage media may include volatile or non-volatile,
removable or non-removable media implemented 1n any
method or technology for storage of information such as
computer-readable 1instructions, data structures, program
modules, or other data. The memory 218 and the additional
storage 222 are all examples of computer storage media.
Additional types of computer storage media that may be

present 1n the one or more service provider computers 216
may include, but are not limited to, PRAM, SRAM, DRAM,

RAM, ROM, EEPROM, flash memory or other memory
technology, CD-ROM, DVD or other optical storage, mag-
netic cassettes, magnetic tape, magnetic disk storage or other
magnetic storage devices, or any other medium, which can
be used to store the desired information and which can be
accessed by the one or more service provider computers 216.
Combinations of any of the above should also be included
within the scope of computer-readable media.

The one or more service provider computers 216 may also
contain communication connection(s) 223 that allow the one
or more service provider computers 216 to communicate
with a stored database, another computing device or server,
user terminals and/or other devices on the networks 212. The
one or more service provider computers 216 may also
include 1I/O device(s) 224, such as a keyboard, a mouse, a
pen, a voice mput device, a touch mput device, a display,
speakers, a printer, etc.

Turning to the contents of the memory 218 in more detail,
the memory 218 may include an operating system 220, one
or more data stores 240 and/or one or more application
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programs, services, or other software modules, which are
generally executed by a processor (e.g., the processors 210
and/or 221) for implementing the features disclosed herein.

Example modules are shown 1n FIG. 2, but functions and
embodiments described herein can utilize a subset of the
teatures provided by the modules and/or additional functions
can be provided. Additionally, while the example modules
will now be brietly discussed with regard to FIG. 2, further
specific details regarding the example modules are provided
below 1n the descriptions of subsequent Figures.

As an example module of memory 218, a user identifi-
cation module 226 can be provided for receiving, sending,
updating, and/or otherwise processing information about the
users 202, including but not limited to, obtaining an order
from a user for items for pickup and/or determining an
identity and/or location of a vehicle 160 of a user 202
relative to the designated area 110. A transport identification
module 228 can be provided for handling details associated
with associating a transport 130 with an order from users
202 and/or locating the transport 130 relative to the desig-
nated area 110. A control module 230 can be provided for
handling information and/or instructions associated with
delivering 1tems from the fulfillment center 170 to users 202
via the transports 130.

FIG. 3 shows an example of a transport 300. The transport
300 may be an example of the transport 130 described
clsewhere herein. The transport 300 of FIG. 3 may contain
additional or alternative elements from the transport 130
shown 1n FIG. 1. The transport 300 may be used to take
items from the fulfillment center 170 to the user vehicle 160.
By way of example, transport 300 depicted in FIG. 3
includes a propulsion system 310 and a communication unit
320.

The propulsion system 310 may be used to move transport
300 around the designated area 110, for example, from the
tulfillment center 170 to the user vehicle 160. The propul-
sion system 310, as depicted, includes wheels 312 and a
motor 314 to move the transport 300, however, the propul-
s1on system 310 could also include any elements capable of
moving the transport 300. For example, the propulsion
system 310 may include propellers, tracks, treads, a jet
engine, skis, a fan, or any additional or alternative compo-
nents that may allow the propulsion system to travel across
any matter of terrain.

The communication unit 320 may enable communication
with the computer systems 180, for example, to receive
information and/or commands for navigating the transport
300 to the location of vehicle 160 of the users 202. The
communication unit 320 can provide suitable commands to
the propulsion system 310 to move the transport 300 accord-
ingly. In some embodiments, the commumnication unit 320
may facilitate remote control of the transport 300 based on
input from the sensor 120 that 1s remote from the transport
300 and/or responsive to data processed remote from the
transport 300. Remote location of the relevant sensor 120
and/or data processing devices (such as computer systems
180) may reduce a complexity and/or cost of transport 300
and/or facilitate many-to-one or many-to-few relationships
between the transport 300 and other components of the cart
delivery system 100 (such as the sensor 120 and/or computer
systems 180) in a manner that may reduce costs by reducing
a number of comparatively more expensive components
than 1f each transport 300 1nstead included 1ts own on-board
respective sensor 120 and/or data processing devices (such
as computer systems 180). The communication unit 320 may
include an antenna 322 to facilitate an appropriate range at
which 1t can communicate with the computer systems 180,
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for example, which may allow the communication unit 320
to send and receive data outside of the designated area 110.

The transport 300 may 1nclude a basket 330. The basket
330 may contain a plurality of items ordered by users 202.
The basket 330 may be filled with items at the fulfillment
center 170 or any other suitable location.

The transport 300 may also include an indicator 340. The
indicator 340 may, for example, alert users 202 when the
basket 330 has been filled with 1tems or has been emptied of
items. The indicator 340 may also provide data received by
the communication unit 320 such as the coordinates of the
final destination of the transport 130 or a list of what 1tems
have been placed in the basket 330. The indicator 340 may
include at least one light emitting diode (LED 342, that may
be a single color, multiple colors, or have the ability to
change colors. The colors, for example, may change 1n
response to a changed condition of the transport 300. In
some embodiments, a color or other indicia provided by the
indicator 340 may be part of a color-coding scheme to assist
users 190 to identify which transports are carrying items for
which order. For example, a first user device 204 may show
a green color to cue a first user 190 to watch for transports
displaying green lights, while a second user device 204 may
show a purple color so a second user 190 knows to focus on
transports emitting purple lights. The user 190, user device
204, or other individual may interact with the indicator 340.
For example, the user 190 may use the indicator to enter a
code.

The transport 300 may also include a fiducial 350. The
fiducial 350 may be a design, containing data, and recog-
nizable by the one or more sensors 120. For example, the
fiducial 350 may contain data such as a cart number or
information indicative of a cart destination. As an 1llustrative
example, the fiducial may correspond to an optically recog-
nizable pattern that can be automatically 1dentified within an
image to determine a cart destination relative to other
landmarks of the designated area 110 represented within the
image. The fiducial 350 may also contain data that allows for
calibration of the sensor 120. As an 1illustrative example, a
fiducial 350 may be atlixed to a transport 130 and controlled
to move around the designated area 110 1n a predetermined
manner to provide a basis from which to calibrate the sensor
120.

FIG. 4 1s a flow chart representing an example of a process
400 for using data from the sensor 120 to control the
transport 130 from a fulfillment center 170 to a user vehicle
160 1n a designated area 110 of FIG. 1 in accordance with
some embodiments. Some or all of the process 400 (or any
other processes described herein, or vanations, and/or com-
binations thereol) may be performed under the control of
one or more computer systems configured with executable
instructions and may be implemented as code (e.g., execut-
able 1structions, one or more computer programs, or one or
more applications) executing collectively on one or more
processors, by hardware or combinations thereof. The code
may be stored on a computer-readable storage medium, for
example, 1 the form of a computer program comprising a
plurality of instructions executable by one or more proces-
sors. The computer-readable storage medium may be non-
transitory. Moreover, unless indicated otherwise, acts shown
in the processes are not necessary performed 1n the order
shown, and/or some acts can be omitted in embodiments.

The process 400 at 402 can include receiving an order
from a user 202. The user 202 may place their order using
the user devices 204. The order may include particular 1items
to be provided from the fulfillment center 170 for pickup by
the vehicle 160 of the user 202, for example. The order may
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be received by the service provider computers 216, for
example, by the user identification module 226.

The process 400 at 404 can include associating the order
with a vehicle 160, locatable device of a user 202, or other
identifiable characteristic of the user 202. For example, the
user 1dentification module 226 of the service provider com-
puters 216 may be configured to associate the order recerved
from a user 202 with a vehicle 160, locatable device of a user
202, or i1dentifiable characteristic of the user 202. The
identifiable characteristic of the user 202 may, for example,
be the user’s face. The locatable device of the user 202 may,
for example, be the user devices 204. The order may be
associated with a vehicle 160 by associating with a license
plate, make, model, or other attribute of the vehicle, for
example.

The process 400 at 406 can include associating the order
with a transport 130. For example, the order can be associ-
ated with a transport 130 that has been loaded with 1tems
requested 1n the order. The transport identification module
228 of the service provider computers 216 may be config-
ured to associate the order from the user 202 with a transport
130.

The process 400 at 408 can include determining a user
202 has entered a designated area 110. For example, the user
identification module 226 of the service provider computers
216 may be configured to receive data from the sensor 120
(e.g., which may correspond to multiple sensor 120 disposed
throughout the designated area 110). The designated area
110 may be, for example, a parking lot or parking structure
surrounded by a geo-fence. Thus, for example, the process
at 408 may correspond to a license plate of a vehicle 160
identified at 404 being detected within the designated area
110 by the sensor 120.

The user 1dentification module 226 may further be con-
figured to determine an estimated time at which the user 202
may arrive at the designated area 110 based, at least partially
on, data received from the user 202. For example, the user
identification module 226 may receive GPS coordinates of
the vehicle 160 or other locatable device of the user 202
outside the designated area 110. The user identification
module 226 may also receive an alert or signal that the user
202 has passed by a predetermined border or landmark. The
user 1dentification module 226 may also receive a notifica-
tion from the user 202, for example, a time at which the user
202 plans to pick up their order. The estimated time of
arrival may be utilized to trigger the transport 130 i1dentified
at 406 to be loaded with 1tems for the order, for example.

The process 400 at 410 can include identifying order data
associated with the vehicle 160, locatable device of the user
202, or identifiable characteristic of the user 202. The user
identification module 226 may be configured to identify the
order data that has been previously associated (such as at
404) with the vehicle 160, locatable device of the user 202,
or 1dentifiable characteristic of the user.

The process 400 at 412 can include identifying a transport
130 associated with the order data. For example, the trans-
port identification module 228 of the service provider com-
puters 216 may be configured to identily the transport 130
based on the order data identified at 410 and the association
of the order with the transport 130 at 404.

The process 400 at 414 can include determining the
location of the identified transport 130 1n the designated area
110. For example, the control module 230 may receive data
from the sensor 120 relating to the location of the transport
130 within the designated area 110. The sensor 120 may
correspond to, include, or be included 1n a tracking system.
The tracking system may be partially or completely separate
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from or outside of the transport 130. For example, the
tracking system or the sensor 120 may utilize some or all of
the components necessary to: receive a passive radio local-
1ization signal, recerve an active radio localization signal,
receive the location of a landmark based on at least data
received by the sensor 120, receive a signal using dead
reckoning, or receiving a location using ultra-sonic local-
ization. Additionally or alternatively, the tracking system or
the sensor 120 may utilize some or all of the components
necessary to: determine a GPS location of the transport
location based at least on a GPS signal received from the
transport 130 or from the sensor 120, receive location
information submitted by a user 202, or identify the trans-
port using image processing recognition.

In some embodiments, the sensor 120 may determine a
GPS location of the transport 130 by measuring a location of
the transport 130 relative to the location of the sensor 120.
For example, the relative position of the transport 130 and
a GPS location of the sensor 120 may be used to determine
a GPS location of the transport 130. Additionally or alter-
natively, several sensors 120 may measure a location of the
transport 130, and the measurements may be combined to
determine a location of the transport 130 relative to one or
more sets of GPS coordinates of the several sensors 120 or
other known reference points.

The process 400 at 416 can include determining the
location of the vehicle locatable device of the user 202, or
identifiable characteristic of the user 202 in the designated
area 110. For example, the control module 230 of the service
provider computers 216 may be configured to receive data
from the sensor 120 to identily where the user has stopped
within the designated area 110. In some embodiments, this
includes using information from the sensor 120 to track the
vehicle 160, locatable device, or identifiable characteristic of
the user 202 after it has entered the designated area 110 and
until 1t has reached the user area 150.

The location of the user 202 may be determined using any
or all of the following methods by themselves or 1n com-
bination. For example, the user location may be determined
by: determining a GPS location of a user’s device based at
least on a GPS signal received from the user’s device, using
an ALPR to identily a user’s vehicle, receiving user sub-
mitted location information, or identifying a user using
image processing recognition. Additionally or alternatively
the location of the user 202 may be determined by: receiving
a passive radio localization signal from the user device 204
or the user’s vehicle 160, receiving an active radio local-
ization signal from the user device 204 or the user’s vehicle
160, recerving the location of a landmark based on at least
data received by the sensor 120, receiving a signal using
dead reckoning, or receiving a location using ultra-sonic
localization.

The process 400 at 418 can include generating a route
from the transport location to the user location. For example,
the control module 230 of the service provider computers
216 may be configured to receive the location of the trans-
port 130 (e.g., determined at 414) and the location of the
vehicle 160, locatable device, or identifiable characteristic of
the user 202 (e.g., determined at 416). The control module
230 may define a route for the transport 130 to follow from
the transport location to the user location. In various
embodiments, this route may prioritize staying in a transport
areca 140 and avoid entering the user area 150 until the
transport 130 has reached the user location. This route may
involve calculating a plurality of routes and choosing a route
based on data received from the sensor 120. This route may
also be 1n three-dimensions, e.g., taking mnto account a
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change 1n elevation of the designated area 110. The route
may also be i two dimensions (1.e., a plane). The two
dimensional route may be coplanar with—or parallel to—
the designated area 110 i which the transport 130 moves.

Reference objects may be located in the designated area
110 and used for calibration of the sensor 120 or to aid with
route generation. For example, reference objects may be
added to the designated area 110 and/or removed after one
or multiple calibrations or route generations. Additionally or
alternatively, the reference objects may be permanently
placed in the designated area 110 for use with multiple
calibrations or route generations. Reference objects may
include a fiducial placed within the designated area 110 that
can be moved around the designated area 110 or maintained
in place. Objects located 1n the designated area 110 to serve
a purpose other than calibration or route generation may be
used for calibration or route generation. For example, a pole
or post within the designated area 100 that i1s used for
supporting electronic components may be used for calibra-
tion or route generation. Additionally or alternatively, a
license plate of a vehicle 160 may be used for calibration or
route generation. For example, a reference height of a
license plate may be compared with a license plate height
measured by the sensor 120 and used to aid calibration of the
sensor 120.

The process 400 at 420 can include controlling the
transport 130 from the transport location to the user location.
This may include the control module 230 using the sensor
120 to control the transport 130 along the route that has been
defined between the location of the transport 130 and the
user location. In various embodiments, the control module
230 may send data to the communication unit 320 of the
transport 130 in order to control the propulsion system 310.
The control module 230 may control multiple transports 130
at a time along a single path or along multiple paths created
by the control module 230. For example, the control module
230 may control a first transport 130 to move to the user
location and also control a second transport 130 to move to
the user location, for example, after the first transport 130
has reached the user location.

The process 400 at 414 to 420 can be repeatable to update
the position of the transport 130 and the user 202. For
example, as the transport 130 moves around the designated
area 110, the transport location can change. The process 400
may use the transport’s 130 new location to generate a new
route from the transport location to the user location. Addi-
tionally or alternatively, the user 202 may move around the
designated area 110, changing the user location. The process
400 may update the user location and generate a new route
from the transport location to the user location. The process
400 may also continuously receive new locations for both
the transport 130 and user 202 which may cause a new route
from the transport location to the user location to be con-
tinuously generated. More generally, the part or all of the
actions identified at 414-420 1n FIG. 4 may be performed
iteratively, e.g., as 1llustrated by arrow 422.

The control module 230 may also control the transport
130 to a subsequent location 1n the designated area 110 after
the transport 130 has reached the user location. For example,
the control module 230 may control the transport 130 to
move from the user location back to the original transport
location. The control module 230 may also control the
transport 130 to move to a third location that 1s distinct from
the user location and the transport location. The control
module 230 may also control multiple transports 130 to
move among multiple locations, for example, controlling a
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first transport 130 back to the original transport location and
controlling a second transport 130 to a separate location.

FIG. 5 illustrates aspects of an example environment 500
for 1mplementing aspects in accordance with various
embodiments. As will be appreciated, although a Web-based
environment 1s used for purposes ol explanation, different
environments may be used, as appropriate, to 1mplement
various embodiments. The environment includes an elec-
tronic client device 502, which can include any appropnate
device operable to send and receive requests, messages, or
information over an appropriate network 504 and convey
information back to a user of the device. Examples of such
client devices include personal computers, cell phones,
handheld messaging devices, laptop computers, set-top
boxes, personal data assistants, electronic book readers, and
the like. The network can include any appropriate network,
including an intranet, the Internet, a cellular network, a local
area network, or any other such network or combination
thereol. Components used for such a system can depend at
least 1n part upon the type of network and/or environment
selected. Protocols and components for communicating via
such a network are well known and will not be discussed
herein 1n detail. Communication over the network can be
enabled by wired or wireless connections and combinations
thereol. In this example, the network includes the Internet,
as the environment 1includes a Web server 506 for receiving
requests and serving content in response thereto, although
for other networks an alternative device serving a similar
purpose could be used as would be apparent to one of
ordinary skill in the art.

The 1llustrative environment includes at least one appli-
cation server 508 and a data store 510. It should be under-
stood that there can be several application servers, layers, or
other elements, processes, or components, which may be
chained or otherwise configured, which can interact to
perform tasks such as obtaining data from an appropnate
data store. As used herein the term “data store” refers to any
device or combination of devices capable of storing, access-
ing, and retrieving data, which may include any combination
and number of data servers, databases, data storage devices,
and data storage media, in any standard, distributed, or
clustered environment. The application server can include
any appropriate hardware and software for integrating with
the data store as needed to execute aspects of one or more
applications for the client device, handling a majority of the
data access and business logic for an application. The
application server provides access control services 1 coop-
cration with the data store and 1s able to generate content
such as text, graphics, audio, and/or video to be transferred
to the user, which may be served to the user by the Web
server 1 the form of Hyperlext Markup Language
(“HITML”), Extensible Markup Language (“XML™), or
another approprate structured language 1n this example. The
handling of all requests and responses, as well as the
delivery of content between the client device 502 and the
application server 508, can be handled by the Web server. It
should be understood that the Web and application servers
are not required and are merely example components, as
structured code discussed herein can be executed on any
appropriate device or host machine as discussed elsewhere
herein.

The data store 510 can include several separate data
tables, databases or other data storage mechanisms and
media for storing data relating to a particular aspect. For
example, the data store 1llustrated includes mechanisms for
storing production data 512 and user information 516, which
can be used to serve content for the production side. The data
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store also 1s shown to include a mechanism for storing log
data 514, which can be used for reporting, analysis, or other
such purposes. It should be understood that there can be
many other aspects that may need to be stored 1n the data
store, such as for page 1image information and to access right
information, which can be stored 1n any of the above listed
mechanisms as appropriate or 1n additional mechanisms in
the data store 510. The data store 510 1s operable, through
logic associated therewith, to receive instructions from the
application server 308 and obtain, update or otherwise
process data 1n response thereto. In one example, a user
might submit a search request for a certain type of item. In
this case, the data store might access the user information to
verily the identity of the user and can access the catalog
detail information to obtain information about items of that
type. The information then can be returned to the user, such
as 1n a results listing on a Web page that the user 1s able to
view via a browser on the user device 502. Information for
a particular item of interest can be viewed 1n a dedicated
page or window of the browser.

Each server typically will include an operating system
that provides executable program instructions for the general
administration and operation of that server and typically will
include a computer-readable storage medium (e.g., a hard
disk, random access memory, read only memory, etc.) stor-
ing instructions that, when executed by a processor of the
server, allow the server to perform its intended functions.
Suitable implementations for the operating system and gen-
eral functionality of the servers are known or commercially
available and are readily implemented by persons having
ordinary skill 1n the art, particularly 1n light of the disclosure
herein.

The environment in one embodiment 1s a distributed
computing environment utilizing several computer systems
and components that are interconnected via communication
links, using one or more computer networks or direct
connections. However, it will be appreciated by those of
ordinary skill i the art that such a system could operate
equally well 1n a system having fewer or a greater number
of components than are illustrated in FIG. 5. Thus, the
depiction of the system 500 in FIG. 5 should be taken as
being illustrative 1n nature and not limiting to the scope of
the disclosure.

The various embodiments further can be implemented 1n
a wide variety ol operating environments, which 1n some
cases can include one or more user computers, computing
devices or processing devices which can be used to operate
any ol a number of applications. User or client devices can
include any of a number of general purpose personal com-
puters, such as desktop or laptop computers running a
standard operating system, as well as cellular, wireless, and
handheld devices running mobile software and capable of
supporting a number of networking and messaging proto-
cols. Such a system also can include a number of worksta-
tions running any of a variety of commercially-available
operating systems and other known applications for pur-
poses such as development and database management.
These devices also can include other electronic devices, such
as dummy terminals, thin-clients, gaming systems, and other
devices capable of communicating via a network.

Most embodiments utilize at least one network that would
be familiar to those skilled 1n the art for supporting com-
munications using any of a variety of commercially-avail-
able protocols, such as Transmission Control Protocol/In-

ternet Protocol (““T'CP/IP”), Open System Interconnection
(“OSI”), File Transter Protocol (“FTP”), Universal Plug and

Play (“UpnP”), Network File System (“NFS”), Common
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Internet File System (“CIFS”), and AppleTalk. The network
can be, for example, a local area network, a wide-area
network, a virtual private network, the Internet, an intranet,
an extranet, a public switched telephone network, an infra-
red network, a wireless network, and any combination
thereof.

In embodiments utilizing a Web server, the Web server
can run any of a variety of server or mid-tier applications,
including Hypertext Transier Protocol (“HTTP”) servers,
FTP servers, Common Gateway Interface (“CGI”) servers,
data servers, Java servers, and business application servers.
The server(s) also may be capable of executing programs or
scripts 1n response to requests from user devices, such as by
executing one or more Web applications that may be imple-
mented as one or more scripts or programs written 1n any
programming language, such as Java®, C, C#, or C++, or
any scripting language, such as Perl, Python, or TCL, as well
as combinations thereof. The server(s) may also include
database servers, including without limitation those com-
mercially available from Oracle®, Microsolft®, Sybase®,
and IBM®.

The environment can include a variety of data stores and
other memory and storage media as discussed above. These
can reside 1n a variety of locations, such as on a storage
medium local to (and/or resident in) one or more of the
computers or remote from any or all of the computers across
the network. In a particular set of embodiments, the infor-
mation may reside 1 a storage-area network (“SAN™)
familiar to those skilled 1n the art. Similarly, any necessary
files for performing the functions attributed to the comput-
ers, servers, or other network devices may be stored locally
and/or remotely, as appropriate. Where a system includes
computerized devices, each such device can include hard-
ware elements that may be electrically coupled via a bus, the
clements including, for example, at least one central pro-
cessing unit (“CPU”), at least one mput device (e.g., a
mouse, keyboard, controller, touch screen, or keypad), and
at least one output device (e.g., a display device, printer, or
speaker). Such a system may also include one or more
storage devices, such as disk drives, optical storage devices,
and solid-state storage devices such as random access
memory (“RAM?”) or read-only memory (“ROM”), as well
as removable media devices, memory cards, flash cards, etc.

Such devices also can include a computer-readable stor-
age media reader, a commumnications device (e.g., a modem,
a network card (wireless or wired)), an infrared communi-
cation device, etc.), and working memory as described
above. The computer-readable storage media reader can be
connected with, or configured to receive, a computer-read-
able storage medium, representing remote, local, fixed,
and/or removable storage devices as well as storage media
for temporarily and/or more permanently containing, stor-
ing, transmitting, and retrieving computer-readable informa-
tion. The system and various devices also typically will
include a number of software applications, modules, ser-
vices, or other elements located within at least one working
memory device, including an operating system and appli-
cation programs, such as a client application or Web
browser. It should be appreciated that alternate embodiments
may have numerous variations from that described above.
For example, customized hardware might also be used
and/or particular elements might be implemented 1n hard-
ware, soltware (including portable software, such as app-
lets), or both. Further, connection to other computing
devices such as network input/output devices may be
employed.
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Storage media computer readable media for containing
code, or portions of code, can include any appropriate media
known or used in the art, imncluding storage media and
communication media, such as but not limited to volatile and
non-volatile, removable and non-removable media 1mple-
mented 1 any method or technology for storage and/or
transmission of information such as computer readable
instructions, data structures, program modules, or other data,
including RAM, ROM, Electrically Erasable Programmable
Read-Only Memory (“EEPROM”), flash memory or other
memory technology, Compact Disc Read-Only Memory
(“CD-ROM?”), digital versatile disk (DVD), or other optical
storage, magnetic cassettes, magnetic tape, magnetic disk
storage, or other magnetic storage devices, or any other
medium which can be used to store the desired information
and which can be accessed by a system device. Based on the
disclosure and teachings provided herein, a person of ordi-
nary skill in the art will appreciate other ways and/or
methods to implement the various embodiments.

The specification and drawings are, accordingly, to be
regarded 1n an illustrative rather than a restrictive sense. It
will, however, be evident that various modifications and
changes may be made thereunto without departing from the
broader spirit and scope of the disclosure as set forth in the
claims.

Other varniations are within the spirit of the present
disclosure. Thus, while the disclosed techniques are suscep-
tible to various modifications and alternative constructions,
certain 1llustrated embodiments thereol are shown in the
drawings and have been described above in detail. It should
be understood, however, that there 1s no intention to limait the
disclosure to the specific form or forms disclosed, but on the
contrary, the mtention 1s to cover all modifications, alterna-
tive constructions, and equivalents falling within the spirt
and scope of the disclosure, as defined 1n the appended
claims.

The use of the terms “a” and “an” and *“‘the” and similar
referents 1n the context of describing the disclosed embodi-
ments (especially 1 the context of the following claims) are
to be construed to cover both the singular and the plural,
unless otherwise indicated herein or clearly contradicted by
context. The terms “comprising,” “having,” “including,”
and “containing’” are to be construed as open-ended terms
(1.e., meaning “including, but not limited to,”) unless oth-
erwise noted. The term “‘connected” i1s to be construed as
partly or wholly contained within, attached to, or joined
together, even 11 there 1s something intervening. Recitation
of ranges of values herein are merely intended to serve as a
shorthand method of referring individually to each separate
value falling within the range, unless otherwise indicated
herein and each separate value 1s incorporated into the
specification as if it were individually recited herein. All
methods described herein can be performed 1n any suitable
order unless otherwise indicated herein or otherwise clearly
contradicted by context. The use of any and all examples, or
exemplary language (e.g., “such as™) provided herein, is
intended merely to better i1lluminate embodiments of the
disclosure and does not pose a limitation on the scope of the
disclosure unless otherwise claimed. No language in the
specification should be construed as indicating any non-
claimed element as essential to the practice of the disclosure.

Disjunctive language such as the phrase “at least one of X,
Y, or Z,” unless specifically stated otherwise, 1s intended to
be understood within the context as used in general to
present that an 1tem, term, etc., may be either X, Y, or Z, or
any combination thereof (e.g., X, Y, and/or 7). Thus, such
disjunctive language 1s not generally intended to, and should
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not, imply that certain embodiments require at least one of
X, at least one of Y, or at least one of Z to each be present.

Preferred embodiments of this disclosure are described
herein, including the best mode known to the inventors for
carrying out the disclosure. Variations of those preferred
embodiments may become apparent to those of ordinary
skill 1n the art upon reading the foregoing description. The
inventors expect skilled artisans to employ such variations
as appropriate and the inventors mtend for the disclosure to
be practiced otherwise than as specifically described herein.
Accordingly, this disclosure includes all modifications and
equivalents of the subject matter recited in the claims
appended hereto as permitted by applicable law. Moreover,
any combination of the above-described elements 1n all
possible variations thereof 1s encompassed by the disclosure
unless otherwise indicated herein or otherwise clearly con-
tradicted by context.

All references, including publications, patent applica-
tions, and patents, cited herein are hereby 1ncorporated by
reference to the same extent as 1 each reference were
individually and specifically indicated to be incorporated by
reference and were set forth 1n 1ts entirety herein.

What 1s claimed 1s:

1. A system, comprising:

a plurality of cameras dispersed in or around a first area
so as to provide 1mage data about objects relative to the
first area;

a plurality of carts each receivable into the first area and
cach comprising:

a basket configured to receive a plurality of i1tems;

a plurality of wheels connected with the basket;

a propulsion system to drive the wheels; and

a communication unit coupled with the propulsion
system; and
a computer system comprising one Or more processors,
memory, and computer-executable instructions stored
in the memory and executable by the one or more
processors to cause the computer system to at least:
determine that a customer has entered the first area:
identify order data associated with the customer;
identify, from among the plurality of carts, a corre-
sponding cart associated with the order data and
containing one or more items ordered by the cus-
tomer;

determine, for the corresponding cart, a cart location
within the first area by analyzing the image data
provided by the plurality of cameras;

determine, for the customer, a customer location within
the first area by analyzing the image data provided
by the plurality of cameras;

generate a route from the cart location to the customer
location within the first area by analyzing the image
data provided by the plurality of cameras; and

send communication instructions to the propulsion sys-
tem of the cart via the communication unit to move
the cart from the cart location to the customer
location according to the route generated.

2. The system of claim 1, wherein the instructions cause
the computer system further to determine an estimated
arrival time of the customer to the first area by receiving:

a customer’s global positioning system (GPS) coordi-

nates;
an alert that the customer has passed a predetermined
border; or

a nofification from the customer.
3. The system of claim 2, wherein the instructions cause
the computer system to generate, based at least 1n part on the
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estimated arrival time determined, instructions to put items
into the cart basket or introduce the cart into the first area.

4. The system of claim 1, wherein the 1nstructions further
cause the computer system to:

identily when the cart reaches the customer location; and

control the propulsion system of the cart via the commu-

nication unit of the cart to move the cart from the
customer location to a subsequent location based at
least 1n part on the image data provided by the plurality
of cameras.

5. The system of claim 1, wherein the cart further com-
prises a fiducial recognizable based at least in part on the
image data provided by the plurality of cameras and con-
figured to identify the cart and cart location 1n the first area.

6. The system of claim 1, wherein the cart further includes
an indicator configured to 1dentily when the basket contains
the plurality of items and when the basket no longer contains
the plurality of items.

7. A system, comprising:

a camera having a field of view that includes a designated

area;

a first transport comprising a {irst propulsion system and

a first communication unit;

a second transport comprising a second propulsion system

and a second communication unit;

a processor; and

a memory 1ncluding instructions that, when executed by

the processor, cause the system to at least:

identify a first user location of a first user in the
designated area and a second user location of a
second user in the designated area, the first user
location and the second user location based on
information from a sensor or other input about user
positioning;

determine a first transport position of the first transport
based at least in part on data from the camera;

determine a second transport position of the second
transport based at least in part on data from the
camera;

control the first propulsion system via the first com-
munication unit to cause the first transport to move
from the first transport position to the first user
location within the designated area; and

control the second propulsion system via the second
communication unit to cause the second transport to
move from the second transport position to the
second user location within the designated area.

8. The system of claim 7, wherein the 1nstructions further
cause the first transport to move from the first user location
to the second user location or cause the second transport to
move from the second user location to the first user location.

9. The system of claim 7, wherein the second transport
moves from the second transport position to the second user
location after the first transport has been controlled from the
first user location to a subsequent location within the des-
ignated area.

10. The system of claim 7, wherein the camera comprises
a plurality of cameras dispersed 1n or around the designated
area.

11. The system of claim 7, wherein the instructions further
cause the system to:

create a map of the designated area based at least 1n part

data provided by the camera; and

control the first propulsion system wvia the first commu-

nication unit or control the second propulsion system
via the second communication unit based at least in part
on the map.




US 11,224,967 Bl
19

12. The system of claim 7, wherein the sensor comprises
the camera and wherein the first user location and the second

user location are each 1dentified based at least in part on data
from the camera.
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